Importance of right ventricular end-systolic regional wall stress in idiopathic pulmonary arterial hypertension: a new method for estimation of right ventricular wall stress.
RV dysfunction in idiopathic (primary) pulmonary hypertension (IPAH) is often characterized by chamber dilation, ventricular hypertrophy, and impaired systolic function. In this study we characterize right ventricular (RV) chamber size, end-diastolic thickness, myocardial mass, and ejection fraction in patients with right ventricular heart failure from IPAH, n = 16 and compare these characteristics to a control population of cardiac transplant patients (TX, n = 4) and a group of normal subjects (N, n = 5). Subjects underwent both gated cardiac magnetic resonance imaging (MRI) of the right ventricle and right heart catheterization (RHC). Using parameters from both the MRI and RHC, an estimate of RV end-systolic relative wall stress (RWS) was calculated. RV RWS was 34.7 +/- 8.4 and 17.3 +/- 3.8 Kdynes/cm2 in the cardiac transplant and control subjects respectively and was significantly elevated 104.1 Kdynes/cm2 in IPAH patients (IPAH vs N and TX; p = 0.004 and 0.008 ). RV ejection fraction RVEF was lower in IPAH patients 0.36 +/- .10 than in N and TX 0.57 +/- .04 and 0.55 +/- .08 respectively, (p = 0.0006 N and 0.0007 TX). An inverse linear correlation was demonstrated between RWS and RVEF (y = 215- 332x; R = .80, p < or = .0001). Right ventricular RWS is significantly elevated in IPAH and may provide a useful quantitative monitoring tool in patients with IPAH to assess the benefit of different therapeutic interventions and provide prognostic information.